Early events in target-cell lysis by cytotoxic T cells.
Using ratio-imaging fluorescence microscopy, we have investigated the changes in intracellular Ca2+ [( Ca2+]i) that occurred in cytotoxic T lymphocytes (CTL) upon target-cell binding. This process resulted in a rapid increase in [Ca2+]i, which was localized in the region of the CTL in contact with the target cell. This increase was mediated both by influx from the external medium as well as by release from intracellular stores. Although the magnitude of the initial increase in [Ca2+]i was not dependent upon the presence of extracellular Ca2+, influx was necessary for sustained elevation of [Ca2+]i. Inasmuch as target-cell lysis by the CTL clone used is dependent on extracellular Ca2+, this suggests that a prolonged elevation of [Ca2+]i is necessary for lytic function. It was also shown that the increase in [Ca2+]i and its subsequent decay show several pulsations. The mechanism by which these variations are generated and their possible function is not known. Finally, a role for K+ efflux in the control of the antigen-induced increase in [Ca2+]i was demonstrated. Thus it is becoming clear that signal transduction in CTL is remarkably complex, involving several ionic species and second messengers.